Differences in the management of atrial fibrillation (AF) between men and women were investigated by using Gulf SAFE data in the Middle East. The study included 2,043 patients presenting with AF to emergency room (ER) were prospectively enrolled and followed for one-year. Women were older, have higher body mass index (BMI), comorbidities, and health complications than men. With regard to management of AF, cardioversion was recommended more often for men (16.7% vs. 9.3%), and underwent electrical cardioversion (2.2% vs. 1.1%). Women were prescribed digoxin more frequently than men (25.6% vs. 17.4%) and a significant number women received warfarin alone (31.1% vs. 8.7%). No difference between the sexes was noticed in One-year rates of stroke/transient ischemic attacks (TIA) and all-cause of mortality after one-year follow-up (3.1% men vs. 3.3% women, and 7.5% vs. 7.4%). Older age (! 65 years), smoking, alcohol use, CHADS2 scores !5 were some of the significant risk factors in men with AF. Suboptimal use of anticoagulants, higher mortality and stroke/TIA events at one year are high but similar between the sexes. ER management revealed high use of rate control strategy and high rate of hospital admission was noticed in women.
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Introduction
Atrial fibrillation (AF) is the most common chronic arrhythmia affecting approximately 9% of population and is treated according to standard guidelines [1] . The most serious consequences of AF is the propensity for thrombus formation due to stasis in the atria causing embolization and devastating the cerebral circulation. During the past century, a range of contributing risk factors were identified in patients with AF including female-gender for stroke [2] . However, sex-specific differences between men and women remains controversial. For instance, a national wide cohort study conducted on Swedish female population with AF did not identify female sex as an independent risk factor for stroke [2] . Similarly, J-RHYTHM registry study on Japanese AF population did not confirm the higher stroke risk in females [3] . In contradictory, meta-analysis by Madias and Trohman, and Wagstaff et al. reported a higher stroke risk among female patients with AF [4, 5] . Indeed, the incidence and prevalence of AF was much lower in Asia-Pacific region compared to Western countries and no differences between the sexes was noticed [6, 7] . Findings from Framingham Heart Study showed sex-specific AF risk-factor-adjusted-odds for death is slightly higher in females than males (1.9 vs. 1.5) [2] . These discrepancies reflects failure of the 'one size fits all' approach. A better understanding of the sex difference could be helpful to improve management and risk reduction in patients with AF. Therefore, we aimed to investigate the management and outcomes in relation to gender among AF patients in Gulf region of the Middle East.
Methods
Gulf Survey of Atrial Fibrillation Events (Gulf SAFE) is a prospective observational cohort registry of consecutive adult (!18 years) patients with AF presenting to emergency room (ER) of 23 hospitals in six Gulf countries of the Middle East, between October 2009 and June 2010, and were followed prospectively for one year after enrollment. Full details of study design of the Gulf SAFE registry have been previously described in detail [8] . The eligible criteria includes adult patients, having AF >30 seconds on a 12-lead electrocardiogram (ECG) or rhythm strip while in ER, and willing to provide written informed consent. All the patients with AF were enrolled regardless of the primary reason for their ER visit and management was based on treating physician discretion. Patients were followed at 1, 6 and 12 months from the time of enrollment while attending clinic or telephonic interview. Data of the Patients with AF having rheumatic mitral stenosis or a prosthetic heart valve (i.e. non-valvular AF) were not included in the analysis.
Ethical considerations
The study protocol was approved by the ethical committees of 25 institutions/ hospitals in 6 Middle East countries: To state some Al Tawaa hospital-Yemen, Royal hospital-Oman, Ministry of Health-Kuwait, Al Qassimi Hospital, Dubai Health Authority, Al Ain hospital and Alnoor hospital-United Arab Emirates, Hamad Medical Corporation-Qatar, and Mohammed Bin Khalifa Bin Salman Al Khalifa Cardiac center-Bahrain. We strictly followed 1975 Declaration of Helsinki ethical guidelines. Written informed consent was obtained from each patient prior to their enrollment in the study. We used standard case report form (CRF) and entered the data online. Data characteristics and outcome variables were similar to that of previous published Gulf SAFE study [9] . The full list of Gulf SAFE committee members, national coordinators and investigators were attached in supporting information file (S1 File). Regarding the overall treatment management (Table 2) , men underwent pharmacological cardioversion more often (14.4% vs 8.2%), and women received digoxin more often than men (25.6% vs 17.4%). A total of 624 patients with AF were followed at the end of 1, 6, and 12 months for INR, a higher proportion of the women were followed with a mean INR levels of 2.5± 0.8 on 12-month follow-up. Majority of the women were discharged with AF rhythms (41.1%), whereas men with sinus rhythms (41.4%).
Of 1776 patients with AF who received antithrombotic and anticoagulants during followup, a significant number of women with CHADS 2 -VASc score >2 received warfarin (31% vs 8.7%), warfarin with aspirin (7.2% vs 5.9%) and antiplatelet therapy (2.7% vs1.9%) during the hospital stay (Table 3) . After following 2043 patients for one year, all causes of mortality rate was 15%, stroke (6.4%), and major bleeding events (1.7%) with no significant differences between men and women. However, recurrent ER visit, hospital admission for AF and HF was more often in women than men (Table 4) .
Significant risk factors were noticed between the sexes when the patients were stratified by age (>65 years), smoking, alcohol use and CHADS 2 scores. For instance, men with CHADS 2 score !5 showed thrice higher risk for atrial fibrillation than women. Similarly, social habits such as moderate alcohol drinking and smoking showed higher odds in men than women (Table 5) .
Discussion
The present multinational investigation provides evidence for differences between male and female in the management and outcomes of AF during one year follow up in Gulf region of the Middle East. Thus, patients with AF in Arab countries of the Middle East were relatively higher in men (mean age 55.1±16.5) than women (58.5±16.2). These results were consistent with recent meta-analysis conducted on 13 prospective studies which examined the risk of AF in men age <50 years (RR: 1.58, 95% CI: 1.28-1.95) is associated with increased physical activity exposure [10] . These differences could be due to low physical activities in Arab population as a favorably modified risk factor in men with AF. However, advancing age is considered as the most important risk factor that can double AF incidence with every 10-year increase in age [11] . In our study, nearly forty percent of the women were aged !65 years, compared to 31% of men. Several epidemiological studies worldwide have described elevated BMI, hypertension, diabetes mellitus, coronary artery disease, valvular heart disease and heart failure were major risk factors that vary between women and men [11] [12] [13] . Similar findings were also noticed in our cohort where significant differences were noticed between men and women with AF. For instance, in our study, women showed higher BMI than men with AF (28.6±7.2 kg/m 2 vs. 27.3
±5.3 kg/m 2 ; p<0.001). In our study, women with AF have higher prevalence of hypertension and valvular heart disease than men and these findings were consistent with other epidemiological studies [11, [14] [15] . Several studies evaluated genetic and hereditary factors that predispose to AF. However, future research should stimulate to investigate these risk factors in our population to AF.
The American College of Chest Physicians did not include female sex in the calculation of stroke risk (CHADS 2 )-based treatment recommendations [16] . Similarly, Canadian Cardiovascular Society and the Japanese Cardiovascular Society also recommended the use of the same model [17, 18] . In our study, nearly half of the women (48.7%) had higher CHADS2 scores (!2) which suggests a higher risk factor for stroke in women than men. Similarly in 2012, Friberg et al. study found a higher risk of stroke in females of all ages; but significant higher risk was noticed in women aged !75 years (hazard ratio 1.23; p<0.001) than men [19] . Contradictorily, Olesen et al. study identified females <65 years had low stroke risk than males. In addition, this study also identified that this age group of females carries a higher risk of hospital admission and death due to thromboembolism than males [20] . However, it is notable that data in stroke risk of females aged 65-74 years still remains conflicting. Further investigations are needed to better clarify this aspect.
Although the pathophysiology of AF has been extensively investigated over the years, the differences between men and women cardiac anatomy and electrical mechanism contributing ER visit is still insufficient. In our study, a higher proportion of men visited ER with AF (48.5% vs 41.5%) and women with non-cardiac reasons (30.2% vs 23.1%). In a study of patients visiting the ER showed, women were more likely to have longer duration of atypical symptoms such as weakness and fatigue that contributing to worsen outcomes and quality of life in women [21] . However, these variations by sex differences has not been well reported. Cardioversion to normal sinus rhythms is equally successful in men and women; however, women were less likely to undergo electric cardioversion than men [22] . Similar findings were noticed in our study, where only a negligible percent (1.1%) of women underwent electrical cardioversion than men (2.2%). But, a higher proportion of women were not considered for cardioversion due to rate control compared to men (73.8% vs 63.2%). Furthermore, women received digoxin treatment more often (25.6% vs 17.4%), statins (36% vs 29.5%) and warfarin therapy (36.8% vs 25.1%). These apparent differences in sexes were also noticed in Spanish population with different demographic characteristics and older aged women [23] . The higher use of digoxin and the lower rate of electrical cardioversion in women was more likely due to higher prevalence of persistent/permanent AF. Thus, these clinical entities considered less favorable condition for cardioversion. Several reviews have examined stroke risk factors in AF patients focusing on sex differences in stroke risk. Numerous risk factors contribute to an individual's risk of stroke in patients with AF. Many are well-established such as congestive heart failure, hypertension, advancing age (! 75 years), diabetes mellitus and a history of stroke or transient ischemic attack (TIA)-CHADS 2 stroke risk scoring system [24] . More recent validated risk factors, such as vascular disease, age 65-74 years and female gender (CHADS 2 -VAS) may also be associated with stroke risk in AF patients [25] . In our study, nearly one-third of the female AF patients under warfarin medication had higher thromboembolic stroke risk (CHADS2-VAS !2) than men (31.1% vs 8.7%). This striking differences in CHADS2-VASc scores between men and women groups suggests that women visiting ER at later stage may develop higher thromboembolic risk. Thus, this may be due to higher prevalence of comorbidities such as diabetes, hypertension, high BMI and poor physical activities in women. A 2011 review carried out by Women's Health identified similar risk factors in women but does not highlight female AF patients with greater number of co-morbidities which increase the stroke risk in women than men [26] .
During one-year follow-up, high mortality rate (15%) was noticed in our patients with no difference in their sexes. However, lower mortality rate was noticed in AF patients (2.2%) and highest (4%) noticed in women patients presenting with non-cardiac reasons like stroke, infection or respiratory diseases. This mortality could be related to their comorbidities associated with AF in women patients.
Our study on gender differences highlights key differences in men and women with AF from the Middle Eastern region. It is important to recognize the significant differences in management and outcomes between the sexes. It is striking that women received more conservative treatment despite having greater comorbidities. In fact, women received digoxin to control the heart rate more often than men and had fewer indication for electrical cardioversion. Greater age, higher BMI, Khat chewing (in Yemen), comorbidities, with TIA's and with major bleeding events were some of the most significant factors for women being referred to a cardiologist. Higher rates of smoking, alcohol use, and CHADS2 scores were some of the significant risk factors in men with AF. Through our investigation it suggests a slightly higher risk of complications with AF ablation noticed in women. This reflects there is a need for novel modalities to improve and management of AF might be important area in the future.
Study strengths and limitations
Our study is a prospective design, with high follow-up rate (96%) and leading validity. The near equal representation of both genders allowed us to make our findings representative of the region. However, this study is not without limitations. Firstly, we enrolled only patients with AF who presented to the ERs in the hospital. We did not include the patient's data who were not enrolled and the reasons for not enrolling. Secondly, this was a sub-group study that was not specially designed to analyze sex differences. Lastly, the number of events identified were low and thus some estimations could be reliable. This sub-group study helped us to reflect the actual practice at different care levels at different health centers attributable to the inclusion method.
Conclusion
Gender differences observed in the management and outcomes of AF in Middle Eastern region are relatively noticed in older women with high burden of atherosclerotic risk factors. Suboptimal use of anticoagulants, higher mortality and stroke/TIA events at one year are high but similar between the sexes. ER management revealed high use of rate control strategy and high rate of hospital admission in women, which need newer modalities to improve management and outcomes and also to reduce the cost of management.
Supporting information S1 File. List of Gulf SAFE investigators.
